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ABSTRACT

Supercavitating underwater vehicles move inside a large gas bubble that surrounds
almost the entire hull, significantly reducing drag (hydrodynamic resistance). Due to
the significant drag reduction, these submarines are capable of achieving very high
speeds underwater, but they require careful design of the cavitator and control systems
to maintain stability and maneuverability. The cavitator in the water environment
faces variable currents and turbulence, which makes it difficult to accurately control
the angle of attack. Any small deviation can lead to large changes in the shape and
stability of the cavitation bubble. In this paper, a new stable adaptive control scheme
based on Lyapunov theory with a multiple model approach is presented for three
submarine operating conditions. Simulation results have shown that the proposed
controller, due to its ability to deal with constraints in a targeted manner and being
robust to environmental disturbances, was able to cope well with severe changes in the
resistive force and prevent the cavitation bubble from disappearing. For quantitative
analysis, the proposed method is compared with classical adaptive control. The
acceptable tracking performance of the multiple model method compared to
conventional adaptive control is clear both in the simulation figures and in the table of
mean square error.
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